SUMMARY The antibody responses to human and bovine retinal S antigen in the sera of patients with uveitis from various causes were compared with those of a group of healthy volunteers who were fully screened for signs of eye disease. Antiretinal antibodies were found with equal frequency and through the same range of titres in patients and controls, irrespective of the nature or activity of the uveitis. These findings were confirmed by spectrotypic analysis of sera from patients and controls where the predominant serum antibody response was polyclonal.
Autoimmunity to retinal antigens, particularly retinal S antigen,"2 has been implicated in the pathogenesis of idiopathic uveitis. Gregerson, Abrahams, and Thirkill3 reported that antibodies to S antigen and to retinal cell membrane proteins (P antigen) occurred in patients with various forms of uveitis, though antibody levels bore no direct correlation with phasic activity of the disease.45 Using an immunoblotting procedure, this group also found patients with uveitis had serum antibodies to several soluble retinal proteins, including a 40 K and a 33 K protein, as well as S antigen (50-55 K67). Dumonde et al. 8 used an immunofluorescent antibody technique to show that patients with retinal vasculitis had raised antibody titres to retinal S antigen and that there was an inverse correlation between the level of circulating immune complexes and severity of disease. They suggested that immune complexes, possibly involving anti-S antibodies, serve a protective immunomodulatory role via the idiotype network.
The lack of correlation between autoantibody titres and disease activity in uveitis has raised questions on their relevance to the disease. Antibodies to various self-antigens occur widely in the Correspondence to Professor J V Forrester, Department of Ophthalmology, Medical School, Aberdeen, Scotland AB9 2ZD. normal population, and Murray9 has recently shown that, contrary to previous reports, there is no difference in the titres of non-organ-specific autoantibodies in patients with uveitis compared with normals. In fact, B and T cell autoreactivity is considered by some to be the normal state, and indeed is a sine qua non for antigen recognition via the major histocompatibility complex (MHC) system."' The degree of autoreactivity, however, is held in check by a variety of controlling (suppressor) mechanisms. Autoimmune disease (AID) may therefore be the result of an imbalance in this state-that is, it is the degree of autoreactivity which determines whether the organism is adversely affected (for review see Smith and Steinberg" Table 1 ) and severity of disease. As part of their examination for uveitis 10 ml of whole blood were collected from each patient, and the serum was separated and stored at -20°C before use. Twenty-four healthy volunteers of similar age range and sex distribution who were free of uveoretinal disease (active or past inflammation) as determined by slit-lamp biomicroscopy and dilated indirect ophthalmoscopy were accepted into the study as controls.
Preparation of retinal S antigen. Bovine retinal S antigen was prepared by the method of Al-Mahdawi et al.6 with minor modifications. Human and guineapig S antigens were prepared by similar techniques and also by high-performance liquid chromatography with a TSK-DEAE column. The purified antigen migrated as a single band after SDS-polyacrylamide gel electrophoresis. Protein concentration was measured by a dye-binding assay. between the species of S antigen was detected by double immunodiffusion using polyclonal rabbit antiserum against bovine S antigen. Reactions of partial identity were obtained for all three proteins. Human and guinea-pig S antigens were labelled with Na'25I by the method of Fraker and Speck'8 to a specific activity of 0-16-0-25 MBq/lg.
Enzyme linked immunosorbent assay (ELISA). The assay system was developed using antisera from labelled bovine S antigen. Note similar immunoreactive monoclonal bands in track 4.
weakly polyclonal, the variation in intensity of antigen binding usually reflecting their corresponding ELISA results. Sera from two patients showed dominant clones (one is shown on track 6, Fig. 2 ) both in the basic region of the fluorograph against a polyclonal background. When the same sera were overlaid with '251I-labelled bovine retinal S antigen similar patterns, including the two sera with dominant clonotypes, were obtained although with higher background (Fig. 3) . This indicates that the clones of lymphocytes responding to human S-antigen recognise the same epitope on bovine S-antigen.
Discussion
The presence of natural autoantibodies is well established in normal adult humans and laboratory An important distinction between natural autoantibodies and autoantibodies associated with disease may be the class of immunoglobulin. Natural autoantibodies tend to be IgM which have a short half-life and could therefore be continuously secreted, while disease-associated autoantibodies tend to be IgG.-Study of the class of autoantibody may therefore be helpful in determining its relevance to the disease. Another approach is to study clonal secretion of antibody, for instance, by spectrotypic analysis. Previous studies have shown that clonal restriction of antibody secretion is more likely to occur in non-organ-specific than in organ-specific autoimmune disease."3 In the present study autoantibody secretion in uveitis was also predominantly polyclonal, though monoclonal responses were observed in two patients with retinal vasculitis, and in both cases the restriction was to an epitope common to both human and bovine S-antigen (Figs. 2, 3) . Experimental studies indicate that the antibody response to S-antigen in guinea-pig uveoretinitis is highly restricted, and shared spectrotypes were observed in some animals, suggesting that the antibodies are derived-from a limited V-gene pool.'5 A similar restriction may account for the variable susceptibility of humans to uveitis. 
